Two major developments are changing our current understanding of cancer: (1) the in-depth analysis of tumour-harbouring mutations and (2) the generation of highly active T cell-involving immunotherapies. In this editorial, we focus on its impact on myeloma therapy and speculate on future treatment concepts.
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Multiple myeloma (MM) therapy has undergone dramatic changes over the last decades, including the use of autologous haematopoietic cell transplants and the development of generations of cereblonand proteasome-inhibiting drugs. This progress has translated into a significant improvement in survival for standard risk patients and, even long-term disease control, and maybe a cure, can be achieved at least in a subset of patients. However, two recent developments bear the potential to further revolutionise our current understanding of cancer, and will particularly impact myeloma therapy. The first is the widespread use of next-generation sequencing (NGS) techniques, as well as, second, the development of active immunotherapies, such as monoclonal antibodies, checkpoint inhibitors, bispecific antibodies or chimeric antigen receptor (CAR) T cells.
In 2011, Chapman and colleagues first reported on a NGS-based analysis of 38 newly diagnosed MM patients using whole genome/ whole exome sequencing and found a high degree of heterogeneity among the patients, but also a number of recurrent mutated genes.
Among those, most frequently point mutations in KRAS and NRAS had been present in about the half of the cases; in another patient a BRAFV600E mutation was found. 1 Larger studies including more than 1,000 exomes followed and confirmed mutations in the MAP kinase pathway in around 50 % of the patients. [2] [3] [4] [5] This is of importance since the MAP kinase pathway is potentially druggable/actionable with are reminiscent of their early investigations into thalidome. 6 Andrulis et al. reported on a patient with extramedullary disease harbouring a BRAFV600E mutation in which a partial remission could be achieved by treatment with the BRAF inhibitor vemurafinib and several other reports followed and confirmed efficacy of vemurafenib in BRAF600E mutated cases even at late or refractory stages. [7] [8] [9] In a recent analysis of 463 newly diagnosed and homogeneously treated MM patients from the National Cancer Research Institute (NCRI) Myeloma XI trial, Walker and colleagues, for the first time, linked mutations in a number of genes to the individual survival of MM patients. They identified a total number of 309 actionable targets in 53 % of patients and the authors speculate to increase to 440 targets applicable to 62 % of patients in the near future (see Figure 1 , green puzzles). Thus, a personalised precision medicine using molecular therapeutics directed to actionable mutations will constitute a new therapeutic concept. Figure 1 , blue puzzles). 13, 14 One example is the B cell maturation antigen (BCMA), which is stably expressed on myeloma cells and is involved in tumour proliferation and progression. Both BCMA directed CAR T cells as well as BiTE antibodies show promising in vitro activity and are currently evaluated in early clinical trials. 15, 16 Interestingly, CD19 addressing CAR T cells may also be used in MM to eradicate disease propagating precursor cells after a salvage auto transplant. Two heavily pre-treated and relapsed patients underwent such strategy and experienced complete remission. 17 With regard to checkpoint inhibitors, preliminary studies in MM had been disappointing. Twenty-seven patients had received programmed cell death protein 1 (PD-1) antibody nivolumab in a dose-escalating schedule in a phase I trial and, apart from disease stabilisation in 18 subjects, no objective responses occurred. 18 However, we believe the concept of PD-1 or programmed death-ligand 1 (PD-L1) interfering therapy is a powerful concept for active immune stimulation in particular in combination with other immunomodulating myeloma drugs.
In summary, a number of novel drug targets are currently investigated and specific compounds including monoclonal antibodies will soon be part of our drug arsenal of anti-MM compounds. Individualised treatment regimens will be performed based on next-generation sequencing of the individual tumours, and customised therapies will be applied.
Never before has the future looked brighter for MM patients to reach the aim of long-term disease control or maybe even a cure in a significant subset of MM. n 
